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Abstract
Background:	Essential	tremor	(ET)	and	Parkinson’s	disease	(PD)	are	the	two	most	com-
mon	movement	disorders,	and	tremor	is	the	most	visible	symptom.	Comparative	study	
on ET and PD clinical neuropsychiatric symptoms was performed to assess the impact 
of emotional state on tremor.
Objectives:	To	investigate	the	most	common	psychiatric	symptoms	(depression,	anxi-
ety	and	social	phobia)	and	their	correlations	with	motor	symptoms,	especially	tremor,	
in ET and PD patients.
Materials and Methods: This comparative cross- sectional study consisted of neuro-
logical	examinations,	five	self-	assessment	questionnaires	(Depression	Anxiety	Stress	
Scale	[DASS],	Beck	Depression	Inventory	[BDI],	Social	Interaction	Anxiety	Scale	[SIAS],	
Social	Phobia	Scale	[SPS],	and	State-	Trait	Anxiety	Inventory[STAI]),	clinical	interviews	
with	45	ET	patients,	40	PD	patients,	and	40	controls	(CG),	and	statistical	analysis	was	
performed	for	40:35:39	respectively.
Results:	 BDI	 revealed	 depressive	 disorders	 of	 various	 severities	 in	 all	 groups	
(ET=79.5%,	PD=91.2%,	and	CG=66.7%).	The	study	found	no	significant	difference	be-
tween	ET	and	PD	groups	 (p	=	.708)	and	significant	difference	between	the	patients	
and	controls	(ET/CG	p	=	.049;	PD/CG	p	=	.007).
Depression	(DASS(D),	BDI)	did	not	correlate	with	tremor	severity	(p	>	.05)	in	ET	and	
PD patients.
The	prevalence	of	 social	 phobia	was	ET=50.0%,	PD=42.9%,	 and	CG=20.5%.	There	
was	 significant	difference	between	ET/CG	 (SIAS	p	=	.02,	 SPS	p	=	.001)	 and	PD/CG	
(SPS	p	=	.018),	but	no	difference	between	ET	and	PD	groups	(p	>	.05).	Tremor	and	SPS	
moderately	correlated	in	ET	patients	(r	=	.35,	p	=	.02).
Conclusions:	ET	and	PD	patients	showed	high	comorbidity	of	psychiatric	disorders,	
but there was no significant difference between these two groups. ET severity corre-
lated with social phobia scale scores.
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1  | INTRODUCTION

The aim of this study was to investigate neurological and  psychiatric 
symptoms	 in	 Latvian	 patients	 with	 the	 two	 most	 common	 (Fahn,	
Jankovic,	 &	 Halett,	 2011)	 movement	 disorders:	 essential	 tremor	
(ET)	 and	 Parkinson’s	 disease	 (PD).	 We	 assessed	 the	 severity,	
	characteristics,	 and	 prevalence	 of	 each	 symptom,	 and	 explored	
the	 links	 between	motor	 symptoms,	 especially	 tremor,	 and	mental	
disorders.

Although	 ET	 was	 initially	 believed	 to	 be	 a	 monosymptomatic	
disease,	 it	 is	now	considered	a	polysymptomatic	disease	with	motor	
(tremor,	gait	ataxia,	and	postural	instability)	and	nonmotor	(cognitive,	
psychiatric,	and	sensory)	(Louis,	2010;	Teive,	2012)	symptoms.

A	 lot	 of	 studies	 have	 been	 conducted	 to	 investigate	 nonmotor	
symptoms,	 especially	 depression,	 in	 PD	 patients	 (Reijnders,	 Ehrt,	
Lousberg,	 Aarsland,	 &	 Leentjens,	 2009;	 Riedel	 et	al.,	 2010;	 Schrag,	
Hovris,	Morley,	Quinn,	&	Jahanshahi,	2003)	and	to	identify	its	traits,	
including	the	disease	appearance	at	the	premotor	stage,	the	severity	
variability,	and	the	prevalence	of	apathy,	anhedonia,	hopelessness,	and	
lack of energy in the symptomatology.

ET	 is	 characterized	 by	variable	 tremor	 frequency	 and	 amplitude	
fluctuations	up	to	50%,	despite	standardization	of	recordings	and	re-
peated	accelerometer	measurements	(Bain,	2005;	Cleeves	&	Findley,	
1987).	Many	other	 factors	also	affect	ET,	 including	the	physical	and	
mental	condition	of	the	patient	(e.g.,	emotional	state),	natural	tremor	
changes,	and	other	factors.	Personal	clinical	experience	led	us	to	focus	
on	the	presence	of	anxiety,	cognitive	and	behavioral	traits,	and	their	
effects on tremor in ET and PD patients.

In	Latvia,	patients	with	movement	disorders	are	mostly	consulted	
and	treated	by	a	neurologist	 in	cooperation	with	a	GP.	Only	a	small	
number of patients turn for help at specialized movement disorder 
consultations. The analyzed anamnesis data and medical records re-
vealed	that	quite	often	ET	is	poorly	recognized	and/or	misdiagnosed	
as	PD	(30%	erroneous	ET	diagnoses)	in	Latvia	(Smeltere	&	Smeltere,	
2015);	 other	 authors	 (Louis	&	Ferreira,	 2010;	Romero,	Benito-	Leon,	
&	Bermejo-	Pareja,	2012)	have	also	reported	this	problem.	Moreover,	
psychiatric disorders are rarely acknowledged because of the stigma 
of visiting a psychiatrist.

When	starting	the	present	study,	the	literature	did	not	offer	com-
parative investigations between ET and PD clinical neuropsychiatric 
symptoms.	Thus,	Latvian	population	sample	was	selected	to	research	
the symptoms associated with these diseases. This study was per-
formed	by	the	author	of	the	present	article	L.	Smeltere,	who	specializes	
in movement disorders. The study consisted of a detailed neurological 
examination,	diagnostic	tests	for	depression	and	anxiety,	especially	so-
cial	anxiety	(phobia),	and	an	assessment	of	personality	traits	related	to	
anxiety.	A	hypothesis	was	proposed	that	emotional	states	can	cause	
changes in tremor severity and vice versa. Recognizing the mental 
traits or disorders on the psychiatric spectrum might result in changes 
in	 future	 treatment	 tactics	 and	 improve	 the	quality	of	 life	and	well-	
being of patients.

2  | METHODS

2.1 | Participants

ET and PD patients were recruited from the Neurology Outpatient 
Center	at	Pauls	Stradiņš	Clinical	University	Hospital	and	the	Consulting	
Room for Parkinson’s Disease and Other Movement Disorders at 
Health	Center	4	during	 the	period	September	2013–January	2015.	
Patients	came	from	different	regions	of	Latvia.	All	patients	who	came	
for a consultation and had definite ET or PD diagnosis were asked to 
participate in the study; thus the selection was made.

The	study	enrolled	45	ET	patients,	40	PD	patients,	and	40	controls	
(hereafter	CG),	all	of	whom	provided	signed	written	informed	consent.	
Eleven patients had to withdraw from the study because they only 
partially	 completed	 the	 forms	 for	various	 reasons	 (e.g.,	 lack	of	 time,	
business	 reasons,	 motor	 disturbances,	 and	 tiredness).	 The	 data	 of	
included	40	ET	and	35	PD	patients,	 and	39	 controls	were	used	 for	
statistical	analysis.	CG	consisted	of	healthy,	age-		and	gender-	matched	
individuals	without	ET	and	PD.	However,	while	 the	elderly	 individu-
als	displayed	different	somatic	disorders,	including	arterial	hyperten-
sion,	adiposity,	and	osteoarthritis	 (reflecting	the	real	 life	situation	of	
seniors),	 we	 excluded	 patients	 with	 decompensated	 somatic	 disor-
ders. No other exclusion criteria were established. The research was 
approved by the hospital and Ethics Committee of the University of 
Latvia.

2.2 | Study evaluation

Only	patients	with	a	definite	ET	or	PD	diagnosis	(confirmed	by	L.S.)	were	
included. ET was diagnosed on the basis of anamnesis data for tremor 
lasting	at	least	5	years,	the	criteria	of	the	Tremor	Investigation	Group	
(TRIG)	 (Deuschl,	 Bain,	&	Brin,	 1998),	 a	 clinical	 assessment	 of	 tremor	
according	to	the	Fahn,	Tolosa,	Marin	tremor	rating	scale	(TRS)	 (Fahn,	
Tolosa,	&	Marin,	1988),	and	the	MDS	diagnostic	inclusion	and	exclusion	
criteria	for	ET	(Deuschl	et	al.,	1998).	PD	was	diagnosed	on	the	basis	of	
a	neurological	examination,	including	the	UPDRS	(Fahn	&	Elton,	1987)	
Part	 III	 (motor)	 (the	 lead	author	 is	a	certified	MDS	PD	rater)	and	the	
diagnostic	criteria	for	PD	(UK	PDS	Brain	Bank’s	Criteria	for	Idiopathic	
Parkinson’s	Disease)	(Berardelli	et	al.,	2013;	Hughes,	Daniel,	Kilford,	&	
Lees,	1992).	The	PD	patients	fell	between	stages	I	and	IV	on	the	Hoehn	
&	Yahr	(H&Y)	scale.	The	Montreal	cognitive	assessment	(Nazem	et	al.,	
2009)	was	used	to	test	stage	IV	patients,	excluding	patients	with	cogni-
tive	dysfunctions.	The	cut-	off	score	was	<24.	Patients	with	stage	V	PD	
were not included because all patients in this stage display pronounced 
cognitive	dysfunction.	Brain	MRI	and	a	clinical	analysis	were	performed	
for both patient groups to exclude other phenotypically similar dis-
eases. Patients with comorbid ET- PD diseases were not included.

Within	the	framework	of	this	cross-	sectional	study,	all	tests	were	
conducted once. The neurological condition of the patients was as-
sessed,	 including	Fahn,	Tolosa,	Marin	TRS	for	ET	and	UPDRS	for	PD	
patients.	All	participants	were	asked	to	complete	the	following	five	in-
ternationally	recognized,	reliable,	valid	and	consistent	self-	assessment	
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forms	 in	 their	 native	 language:	 1)	DASS—Depression	Anxiety	 Stress	
scale	 (Lovibond	 &	 Lovibond,	 1995),	which	 diagnoses	 the	 locus	 and	
degree	 of	 emotional	 disturbance	 (higher	 scores	 =	 more	 severe),	 2)	
BDI-	II—Beck	 Depression	 Inventory—second	 edition	 (Beck,	 Steer,	 &	
Brown,	1996),	where	scores	ranging	from	6–13	indicate	minimal	de-
pression,	 14–19	 indicate	mild	depression,	 20–28	 indicate	moderate	
depression,	 and	 29–63	 indicate	 severe	 depression;	 3)	 SIAS—Social	
Interaction	Anxiety	Scale	(to	assess	distress	when	meeting	and	talking	
with	 other	 people)	 (Mattick	 &	 Clarke,	 1998),	 4)	 SPS—Social	 Phobia	
Scale	 (to	 assess	 fears	 of	 being	 scrutinized	 during	 routine	 activities,	
e.g.,	eating,	drinking,	and	writing)	(Mattick	&	Clarke,	1998),	and	5)	the	
STAI	test–State-	Trait	Anxiety	Inventory	form	Y	(Spielberger,	Gorush,	&	
Lushene,	1970).	For	SIAS	and	SPS,	items	are	rated	from	0	(not	charac-
teristic	or	true	of	me)	to	4	(extremely	characteristic),	and	both	scales	
are	 scored	by	 summing	up	all	 items,	with	higher	 scores	 indicating	 a	
more	impaired	state.	STAI	was	used	to	differentiate	between	anxiety	
as	 a	 condition	 (State	 anxiety	Y-	1)	 and	 anxiety	 as	 a	 personality	 trait,	
meaning a predisposition to experience persistent anxious behavior 
(Trait	anxiety	Y-	2).	Y-	1	was	used	for	all	participants	to	evaluate	how	
they felt at a given moment and to assess state anxiety caused by 
the	disease,	whereas	Y-	2	was	used	to	determine	how	they	felt	in	gen-
eral.	STAI	items	are	scored	on	a	4-	point	scale	with	a	total	score	range	
of	20–80	 for	 each	 scale.	A	 score	between	20	 and	39	 indicates	 low	
anxiety,	40–59	indicates	moderate	anxiety,	and	60–80	indicates	high	
anxiety. The total score indicates the prevailing type of anxiety. Trait 
factors	predict	better	person’s	behavior	 than	state	 factors,	although	
under	extreme	situations,	state	factors	can	have	a	crucial	effect	on	an	
individual’s behavior. The level of trait anxiety indicates the disposition 
of an individual to perceive an objectively safe situation as threaten-
ing	and	dangerous	and	 to	 respond	 to	 it	with	a	 state	of	 anxiety,	 the	
intensity of which is not objectively appropriate for the situation. The 
self- assessment results were complemented by performing clinical 
interviews to ensure objectivity and to diagnose any possible comor-
bidities	according	to	 ICD-	10	(International	Classification	of	Diseases	
ICD-	10,	2015)	and	DSM-	5	 (American	Psychiatric	Association,	2013)	
classifications.

2.3 | Statistical analysis

Statistical	analysis	was	performed	using	the	SPSS	program	(IBM	SPSS	
Statistics	Version	22,	SPSS	Inc.,	USA).	A	p <	.05	was	considered	to	in-
dicate statistical significance.

Demographic and clinical characteristics were compared across 
three	 groups	 using	 analysis	 of	 variance	 (ANOVA),	 Pearson’s	 chi-	
squared	tests	and	Kruskal–Wallis	tests.	Eta	squared	(ɳ2)	was	used	to	
calculate	 the	 effect	 size	where	 0.01	was	 accepted	 as	 small,	 0.06—
moderate,	0.13—large.	Cut-	off	scores	were	not	used.

We hypothesized that there would be a lower rate of depression 
in	ET	than	in	the	PD	patients	according	to	the	results	of	the	BDI	scale	
and social phobia scores would be higher in ET patients than in PD pa-
tients.	Next,	we	compared	each	disease	group	with	other	groups	(ET/
PD,	ET/CG,	PD/CG)	to	determine	differences	using	post	hoc	analysis	
with a Tukey correction in all of the self- assessment tests.

The	mean	of	every	BDI	symptom	and	scale	(SIAS	and	SPS)	state-
ment results were calculated to compare them across all study groups.

We searched for tremor correlations with psychic symptoms be-
cause	tremor	is	a	sign	similar	in	both	(ET	and	PD)	diseases.	To	test	the	hy-
pothesis that emotional states cause changes in tremor severity and vice 
versa,	we	compared	the	results	of	the	Fahn,	Tolosa,	Marin	TRS,	UPDRS	
(all	motor	scores	and	separately	for	tremor)	with	DASS,	BDI,	SIAS,	and	
SPS	tests	using	Pearson’s	r	or	Spearman’s	rs correlation coefficient.

Cronbach’s alpha was used to measure internal consistency in the 
SIAS	and	SPS	tests.

3  | RESULTS

A	total	of	114	participants	completed	the	study:	40	ET,	39	PD,	and	
35	CG.

Demographic factors and clinical characteristics are summarized 
in Table 1.

The primary results showed that there were statistically signifi-
cant	differences	in	study	groups	in	all	tests:	DASS	(F	(2,	111)	=	5.78;	
p	=	.004,	 ɳ2=.17),	 BDI	 (F	 (2,	 109)	=	5.30;	p	=	.006,	 ɳ2=.09,	ANOVA),	
SIAS	 (F	 (2,111)=3.72;	 p	=	.027;	 ɳ2	 =.06),	 and	 SPS	 (F	 (2,111)=7.42;	
p	=	.001;	 ɳ2=.13).	 However,	 further	 analysis	 showed	 that	 the	mean	
scores of all tests were not statistically different between ET group 
and	PD	group	(p	>	.05),	whereas	there	was	a	significant	difference	be-
tween	ET	and	CG	groups	 (p	<	.05),	and	between	PD	and	CG	groups	
(p	<	.05).	To	better	recognize	symptoms	of	depression,	BDI	tests	were	
performed	on	the	same	day.	DASS	(D)	and	BDI	test	results	moderately	
or	closely	correlated	(p	<	.001)	in	all	groups.

BDI	revealed	the	presence	of	symptoms	with	different	depression	
severity	 levels	 in	79.49%	of	 the	ET	patients,	 91.18%	of	 the	PD	pa-
tients,	 and	66.67%	of	CG.	These	 results	were	 confirmed	during	 the	
clinical	interview.	Although	in	practice,	depression	seemed	to	be	more	
severe	in	PD	than	in	ET	patients,	our	data	did	not	show	statistical	sig-
nificance	(p	>	.708).

When we compared the means of every symptom of depression 
(BDI),	we	found	that	ET	patients	displayed	some	differences.	The	fol-
lowing were the most prominent: loss of interest in sexa	 (M	=	1.18),	
agitationb	 (M	=	1.13)	and	self-	criticalnessc	 (M	=	.97)	 (respectively,	 for	
PD: M	=	.97a,	.94b,	and	.54c).	PD	patients	displayed	a	loss	of	energyd 
(M	=	1.57),	 tiredness	 or	 fatiguee	 (M	=	1.43)	 and	 changes	 in	 sleeping	
patternsf	(M	=	1.29)	vs.	ET	(M	=	1.05d,	1.18e,	and	1.13f).	It	is	interest-
ing	that	CG	showed	the	same	symptoms	of	depression	as	the	PD	and	
ET	patients	but	with	a	lower	intensity	(see	Figure	1).

In	SIAS	and	SPS	tests,	all	the	groups	showed	good	internal	consis-
tency	(Cronbach’s	α	>	0.9).

A	comparison	of	the	mean	SIAS	(Smeltere,	Kuznecovs,	&	Smelters,	
2015)	scores	revealed	that	ET	patients	were	more	worried	that	they	
would	not	know	what	 to	say	 in	social	 situations	 (M	=	1.54)	 than	PD	
patients	(M	=	1.17)	or	CG	(M	=	1.03)	were.	ET	patients	were	more	ner-
vous	when	asked	to	speak	with	someone	in	authority	(M	=	1.51)	than	
PD	patients	 (M	=	1.03).	 PD	patients	 felt	more	 anxious	when	mixing	
socially	(MPD=1.37;	MET=1.33)	and	when	speaking	about	themselves	
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or their feelingsg	 (M	=	1.34)	 or	 expressing	 themselvesh	 (M	=	1.26),	
but the mean values for these characteristics were higher in the ET 
group	(M	=	1.49g;	1.44h).	The	CG	had	a	mix	of	the	same	symptoms	but	
showed lower scores.

SPS	 tests	 (see	 Figure	2)	 showed	 that	 speaking	 in	 front	 of	 other	
people	caused	the	highest	tension	in	ET	patients	(M	=	1.93),	followed	
by	PD	patients	(M	=	1.54)	and	CG	(M	=	1.18).	Carrying	a	tray	across	a	
crowded cafeteria was the second most stressful situation for both ET 
and	PD	patients.	This	situation	was	more	stressful	for	the	ET	(M	=	1.9)	
than	 for	 the	PD	patients	 (M	=	1.6)	and	caused	 less	 stress	 in	 the	CG	
(M	=	.74).	The	statement,	“I	worry	about	shaking	or	trembling	when	I’m	
watched	by	other	people,”	was	characteristic	of	both	the	ET	(M	=	1.58)	
and	PD	(M	=	1.54)	groups.

Taking	 into	account	SIAS,	SPS,	other	 tests	and	 the	clinical	 inter-
view,	social	phobia	was	clinically	diagnosed	in	20	ET	patients	(50%),	15	
PD	patients	(42.86%),	and	8	individuals	in	the	CG	(20.51%).

In	assessing	the	effect	of	depression	on	tremor,	we	found	that	ET	
tremor	severity	and	PD	rest	tremor	were	not	correlated	with	BDI	scores	
or	with	DASS	depression,	anxiety,	or	stress	subscales	scores	(p	>	.05).

When	estimating	the	influence	of	social	anxiety	on	tremor,	we	found	
a moderate but statistically significant correlation between ET severity 
and	SPS	scores	(rs=	.35;	p	=	.02).	PD	group	showed	an	average	correla-
tion	between	the	stage	of	the	disease	and	SPS	scores	(r	=	.47;	p	=	.004).	

The	STAI	State	anxiety	(Y-	1)	results	showed	that	there	was	a	sig-
nificant	difference	between	ET/CG	and	PD/CG	(p	<	.05)	but	no	differ-
ence	between	ET/PD.	Trait	 anxiety	 (Y-	2)	was	not	different	between	

TABLE  1 Demographic and clinical characteristics of the study groups

ET PD CG p value

Number	(n) 40 35 39

Age,	Mean	(±SD) 52.05	(20.18) 61.51	(9.02) 55.85	(16.36) .094a

Female,	(%) 26	(65%) 19	(54%) 29	(74%) .34b

Fahn,	Tolosa,	Marin	tremor	rating	
scale	mean	(±SD)

28.98	(20.14)

UPDRS	III	Mean	(±SD) 25.49	(13.44)

DASS

Mean	(±SD) 35.63	(22.32) 33.29	(19.21) 21.33	(17.70) .004c

Difference p valued ET/CG	.005d PD/CG	.03d

Difference p valued ET/PD .867d

BDI

Mean,(±SD) 14.87	(11.56) 16.37	(9.28) 9.64	(7.82) .008c

Difference p valued ET/CG	.049d PD/CG	.007d

Difference p valued ET/PD .708d

SIAS

Mean	(±SD) 21.68	(14.96) 17.49	(11.06) 14.18	(9.88) .027c

Difference p valued ET/CG	.02d PD/CG	.479d

Difference p valued ET/PD	.304d

SPS

Mean	(±SD) 20.80	(17.66) 18.11	(15.19) 8.85	(.82) .001c

Difference p valued ET/CG	.001d PD/CG	.018

Difference p valued ET/PD .70d

STAI

State	anxiety	Y-	1,	Mean,	(±SD) 45.43	(13.87) 44.57	(11.88) 37.03	(10.14) .005c

Difference p valued ET/CG	.007d PD/CG	.023d

Difference p valued ET/PD	.95d

Trait	anxiety	Y-	2,	Mean,	(±SD) 41.08	(8.92) 37.94	(7.2) 42.0	(9.7) .119c

ET,	essential	tremor;	PD,	Parkinson’s	disease;	CG,	control	group;	SD,	standard	deviation;	UPDRS,	Unified	Parkinson’s	Disease	Rating	Scale,	part	III;	DASS,	
Depression	Anxiety	Stress	scale;	BDI,	Beck	Depression	Inventory;	SIAS,	Social	Interaction	Anxiety	Scale;	SPS,	Social	Phobia	Scale;	STAI,	State-	Trait	Anxiety	
Inventory,	form	Y.
Values	are	shown	as	the	mean	(±SD,	standard	deviation)	or	number	(percentage).
aKruskal–Wallis	test.
bPearson’s	chi-	squared	test.
cAnalysis	of	variance	(ANOVA).
dPost hoc analysis with Tukey correction.
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the	 groups	 (p	=	.119).	Different	 emotional	 reactions	 to	 stressful	 sit-
uations	 could	 be	predicted	by	 analyzing	Y-	1	 and	Y-	2.	The	 following	
reactions	were	the	most	common	in	ET	patients:	32.5%	had	low-	level	
anxiety both as a personality trait and as a reaction to the disease 
at	 the	 time	 they	completed	 the	 form,	20%	experienced	a	moderate	
level of anxiety both as a personality trait and as a reaction to the 
situation	(in	these	cases,	it	was	difficult	for	the	patient	to	calm	down	
and	 adapt	 to	 the	 situation,	 and	 the	 clinical	 interview	confirmed	 the	
diagnosis	of	social	anxiety	disease	in	all	of	these	patients),	20%	had	a	
moderate level of anxiety as a personality trait but high- level anxiety 
because of the disease. The state anxiety that resulted from the dis-
ease	prevailed/dominated	over	the	personality	trait	in	37.5%	of	the	ET	
patients.	In	PD	group,	88.5%	manifested	low	or	moderate	anxiety	both	
as a personality trait and as a reaction to the situation.

4  | DISCUSSION

Two different self- assessment tests for diagnosing depression were 
used	to	identify	depressive	conditions.	However,	the	results	differed	
between	the	two	tests	that	were	performed	on	the	same	day;	the	BDI	
test was more sensitive. The tests showed that there was no statisti-
cally	significant	difference	between	ET	and	PD,	 likely	as	a	 result	of	
the	 small	 sample	 size.	 Using	 SIAS	 and	 SPS	 allowed	 us	 to	 diagnose	
social phobia which had a similar prevalence in ET and PD patient 
groups.	 SIAS	 and	 SPS	 identify	 situations	 in	which	 both	 ET	 and	PD	
patients tended to exhibit symptoms. This finding should be taken 
into	account	when	practicing	cognitive	behavioral	therapy	(CBT)	for	
patients with motor disturbances. The fact that ET severity was cor-
related	with	SPS	supports	the	hypothesis	that	emotional	states	cause	
changes in tremor severity or vice versa but does not indicate which 
is	primary	(therefore	further	research	is	needed).	These	findings	allow	
us to propose a new hypothesis that social phobia might play role 
in	 the	 tremorogenesis	process	 in	ET	patients	 (as	 tremor	amplitude-	
enhancing	factor).

Based	on	the	STAI	test	results,	we	conclude	that	the	lower	the	anx-
iety	level	(as	a	symptom	and	a	personality	trait),	the	likelihood	of	devel-
oping	social	anxiety	(phobia)	decreases	and	vice	versa.	Moderate	anxiety	
was	a	personality	 trait	 in	49%	of	 the	controls,	 indicating	 that	 anxiety	
cannot be clearly defined as a specific personality trait of ET patients.

The	literature	reports	that	the	prevalence	of	depression	is	25–54%	
(Tandberg,	Larsen,	Aarsland,	&	Cummings,	1996;	Fabbrini	et	al.,	2012;	
Louis,	Benito-	León,	&	Bermejo-	Pareja,	2007;	Reijnders,	Ehrt,	Weber,	
Aarsland,	&	Leentjens,	2008)	 in	ET	and	PD	patients,	 but	 the	preva-
lence	was	 noticeably	 higher	 in	 our	 sample	 of	 Latvian	 individuals.	 In	
our	research,	approximately	59%	of	the	patients	were	diagnosed	with	
minimal	or	mild	depression,	and	only	17.6%	met	the	criteria	of	major	
depression; the latter value is similar to that pointed out in a meta- 
analysis	(Reijnders	et	al.,	2008)	of	PD	depressive	disorders.	This	prev-
alence	 is	also	similar	 in	the	prevalence	 in	ET	patients,	of	which	15%	
were diagnosed with major depression. These results indicate a very 
high prevalence of nonmotor psychiatric symptoms. Previous studies 
identified only moderate and severe depression in PD patients. The re-
sults of the current self- assessment tests allow us to diagnose depres-
sion	better	and	recognize	its	phenotypic	traits	in	Latvian	population.	
When	comparing	our	sample	to	NEDICES	data,	 in	which	depression	
was	self-	reported	in	43.8%	of	ET	patients	and	26%	of	the	CG	(Romero	
et	al.,	2012;	Louis	et	al.,	2007),	we	found	that	our	study	showed	higher	
values in all groups. It is likely that our population’s psyche has been 
affected by historical conditions and older adults may have experi-
enced difficulties in adapting to the new sociopolitical conditions. 
Comorbid	diseases	and	socioeconomic	situations,	a	deficit	of	sunlight,	
and weather conditions may also have affected these patients.

Movement disorder clinics have reported that social anxiety in 
these	patients	falls	within	the	range	of	33–42%	(Lundervold,	Ament,	&	
Holt,	2013;	Schneier,	Barnes,	Albert,	&	Louis,	2001;	Topçuoğlu	et	al.,	
2006).	Our	data	and	clinical	experiences	indicate	that	a	mild	manifes-
tation of this disorder also increases the amplitude of patient’s tremor 
in	social	situations.	The	CG	indices	largely	coincided	with	those	that	
were	reported	by	H.M.	Tharwani	(Tharwani	&	Davidson,	2001).

F IGURE  1 Mean	values	of	Beck	Depression	Inventory	(BDI).	Figure	shows	means	and	standard	deviations	of	21	symptoms	of	depression	
and	the	comparison	of	three	groups.	Mean	values	were	calculated	from	patient’s	answers,	where	items	are	scored	on	a	4-	point	scale	(0–3	scale)	
according to increasing severity
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Latvian	patients	often	complain	about	somatic	disorders,	mention-
ing an increase in tremor when they are anxious as a subjective minor 
factor.	It	might	be	social	and	cultural	differences	in	the	Latvian	popu-
lation	to	hide	inner	experiences	rather	than	express	them.	Social	anx-
iety diseases are characterized by fear or anxiety about one or more 
social situations in which the individual is exposed to the possible 
scrutiny	of	others	(American	Psychiatric	Association,	2013).	Patients	
avoid	speaking	about	how	much	the	reactions	of	others	worry	them,	
including	the	possibility	of	being	subjected	to	scrutiny,	about	anything	
that	is	said	about	them,	or	about	the	negative	expectation	or	fear	that	
it might occur.

L.M.	Shulman	et	al.	(Shulman,	Taback,	Rabinstein,	&	Weiner,	2002)	
have observed that depression and other nonmotor symptoms are 
poorly recognized in PD patients during routine visits. Our study 
showed similar data. The visual appearance of movement disorder pa-
tients might be the cause of wrong conclusions about psychiatric dis-
turbances without conducting special tests. The test results changed 
our	 previous	 conclusions,	which	were	 based	 on	 clinical	 experience,	
regarding	affective	disturbances	in	ET	and	PD	patients.	Thus,	practi-
tioners should consider changing the traditional neurological approach 
to neuropsychiatric for patients with movement disorders. There is a 
need to develop a clinically proven algorithm for diagnosing and treat-
ing nonmotor symptoms in ET and PD patients. We believe that there 
is a necessity for further clinical trials to identify an effective pharma-
cotherapy for social anxiety disorder and depression in patients with 
tremor.
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